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(54) ELECTRONIC KEY SYSTEM 

(57)Abstract: 

PURPOSE: To provide an electronic key system having a 
very low possibility of being decoded by calculating 
coded functions based on authentication codes and 
random numbers at both a control unit and a key unit, 
and collating them. 

CONSTITUTION: When the prescribed information is 
transmitted from a key unit 10, a control unit 20 
generates a random number with a random number 
generating means 23a in response to it and sends it to 
the key unit 10. The control unit 20 also calculates the 
coded function with the first arithmetic means 23b 
based on the random nunnber and the inherent 
authentication code. The key unit 10 calculates the 
coded function with the second arithmetic means 14a 
based on the received random number and the inherent 
authentication code and transmits it to the control unit 
20. The control unit 20 collates both coded functions 
with a code judging means 23c, judges whether the 
prescribed conditions are satisfied or not, and controls a 
locking/unlocking means based on it for locking or unlocking. 
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( 

1 

n^c0f3t©^fr*st£-r-&!i»s*»&*<j^t-«>Bt^^9j^# 
at. 

Ki«#««^a3»«m3e©*ff*sss-rstw«ufc«-& 

Ic@W©i«SE:3- HStEfflfr-SSS 1 ©IB16^a**Stt 6 

n. 

- HS;fH1S-r.S^ 2 ©i2te^a*«^it?.n> 

itiiBB&^*ij3fe#afcJ: ommm i ©«s^aT«#sti 
fcBt^ibMS tttjiHm 2 ©jse#aT«g:snfcss^<t 

M»t*<Bfl£©^#*jSS-rsi:iai3g$nfc^JC. ME 
»l?«iiHi5^#a*» SKTEilifciftiitlErj- H*t3|©an 
5t. WtB^l©Ete#atcE1t^^nTU5.PtIE3-H 
tl9E?l 2 ©fSti^aicE1i$nTti-58SIE3- Hi© 

[0 0 p 1] 



) !^MiF8-2 7 7 6 64 

2 

•5t)©T*2). 
[0 0 0 2] 

[?£*©&«] «^*— >XT-AtLTtt, 

tfei!i»®H7tciavi&nTVi2.t)©*ta&nTt»*. 

lC.k:3T, ■Kffl#**»«ftliTe!l!)»©H7©JSSI*fctt 

JO IC. ffiffl«*i«t«-r-5+-i-y hSOt. ai!i*©H 

&««?te*fT5VW>'-f H7 Oiii^eSlritSnTViS'b 
©Tfe5. 

(000 31 :^r-i=y h 5 0 tt, C©*— h 5 
OlcH*©ltaEn— HS, CTAtf^ftlHlKi©/'^^— > 
tcS!|;9^ji*nfcJ:tlCj;-3T*UTVi?>'b©T!»0v $ 

St, ffiffl«*^s(^r-5&*©:^^y?'iK5 1 1, #^1- 

2 iS:llATJ^^t>©-C$S. fflfflian>;/h6 0«. 

a? — n.->v h5 0tl^«K:c:©S!ll?:ir:5^h6 0tcB#tt 
II&SE3— H^*bTVs-&t>©T?*t), S&fc, S#a56 

It, *ii3£gB6 2t. mti^m^me 3 t^rnxxfi^h 
©Tfe5. SffiSCe itt. 4^— rL-s/h5 0©Mftg55 

2*^e©BSIEn-|<?£S«-r-5t>©'Cft«). *l|^g56 2 
Sffla 6 1 TS® UfcBtK3- K h 6 

0 At*bTViSB&iiE3- H t At— a-rsA^sA^^fljrr 

^fc©T$)2>. llf^ffiS^gCe 3tt. «j£^6 2C<tSW 
^SS^KSev*. VP/-f F7 OfcJ^UT!(lf^«*«ff3 
t>©T&«. 

50 [0 0 0 4] J:©a:5!*ttT-=^^— v'XT^A-Ctt. 

*t:t^-aL- h 5 0 ©X-f y 5 1 i£rSif^f«» 21 
mU5 2 *«;!©*— h 5 0©WUTt»*litK3— 
FS:#n7t^miS^S:^M-TS!Iffll3.n-; b 6 0'^2Hi•r 

+-a:z.;/ h 5 0*i&B&IE3— F*tj|tt$nsi:. 
$!lWrL--y h 6 0-Ctt, aM«6 nf-€-©Pt8iE3-}«* 
SfiU. !pJ^eB6 2-cS©UfcSiFi£:3-Htci©iIfflia 
n^; h 6 0 ©^LTVi^SfflEa— Hi:**— Stf-SA^SA^ 

*^fl3£-r-6. -^-UT, Waffle 2 cjjtj-en^^n©*!! 
3-H*»-a-r-5t*tj3tsn«t, ssf^iis^ase a-c 

40 VW/-f H 7 0 ICS*LTE!)<^f&S^€4^2). ?£t> 
T, +-ar:>;/ h 5 0lcSW©BtiE3-HtM?pa.-»/ 

h 6 0 »cHW©e&iiE3- H a-rntt, v 'f h 

7 0 ©S!lfPfcJ;-3T H7©llS»*fctt«P»**ff ton*. 
[0005] 

fc«?^->';!^7^A7?tt, ^-a.— 5/ h 5 0 tMW^.- 

>y h6 0 t®raTB&iiE3-H*tit3*jSI§<iSn5<t'5lc: 
^ioTViSfc*, mH#»C^©^SErJ- H*<«?SKStlT 

50 [0 0 0 6] ±^bfc«T*— >X7^Att. BtBE 
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(3) 

3 

fflliZiy h 6 0 fcH, ^*BtSE3- H*ilHl!S±©>'t3'- 
*i^^l;:*ViTtt^'-ar:y h 5 0S.tK$!ll|ia-5^ h 6 

[0 0 0 7] ^^T, *56BJ«, JStet&tt^SiS^fT^ 

x5^A sg«-r -5 c t * s M tr 

[0 008] 

h{cfi> fl(ifEit®2iffl^a*^e.©Bii^©««^ 
*at, e:©ia.R55*^a*i»^ufca»ifl(iiH*!ifflia 

sst^E^mfcasc^s^T-sagcsm^si:, c©as 
s«#a-rsmL.fcafatWffi=*^-3.-«;/ hir@*©9t 

iiE3-HtS««rs&^fl:M»SiS»-rs^2©«j¥#a 40 
2 ©«»#aT«ssnfcit^<k08ftAitaiai»ffl2iffl# 

•r-5Bt^*'j^#at. c©B&^*ijs#a*^fiif5£©*#* 

[0 0 0 91 WEB^^-nny Mce, Z.O'^-a. so 



!SfM¥8-2 7 7 6 6 4 

4 

=.y ncH*©B&aE3-H«:fais-rssn ©E»*a3i« 
@*©BtsE3- H ^sts-r *m 2 oiste*a*^ift»t s 

fg^^ a wffiB&^*iJ3E^ac i 0 wf2S 1 ©m#^ 
aT«»3nfcii&^ftia»tiirfBii 2 ©jfts^a^js^ 
snfcii&^fl:M»t**w«©*fl=*«fi-r5tw?£4n 

fcSfc. #llB«#m;?.Ji3^#aA^^tSfSfffc;4BttE3- 

H*i2iffisn-5t, wiBSi©Eia^aciBitsnTVi 

S BtSEn - F ttUfBf^ 2 ©IHtft^ai'lEfi* nTV> S It 

ffi3- H t©il*?£tiH2«ffcJ3:iitSE3- H 

BtHa- HS^a;S.^atS:«;ir7S:S'b©-C»:3Tt> 

[0010] 

wmi ±i2«i^©m^^— >x5^Afcj;n«, ot© 

a*>e.Bf«©<fffi)i<3i©sn«i:, «!iffli3.=y h-ctt» 
fiiffise^a-e-twrnsssftu ^ommizMis^vx 
aiS5€*#aTais?£^^L'T. ^©ascsraissift^ 

a«f6^#atf5B^ufca»tJ:©«4«^ 

h©aia:j@iffi#a*»6a»5&«2i«an«i:. aas 
m^a-c-eoasc&SMb. ■5-©a»a:::©=^^-:3---y 

h It @W©»tlE3— H ^mzm 2 ©jgg^aTSt^ib 
MiaSriRSL. -^-cat^^bMI&SrWffiMii^aTSafflia 

rii/ h®if^iim¥a*^5©fflr^<bMS:S:if^5ffl#a 
-csmr-st, ^^*j:£^aK*oTsmi/&»&^ibii 
stm 1 ©«»?a^iS»ufciit^^bH»i**m^©* 

^mt. asc^±#a**5!*Lita»t«!iffli:i--y Mr 

@W©(tlE3-HtS:aiCliff^fl:ll»SaSCU, 

M 2 ©si»^att, aft58*^a*«5E*ufcaat=*^- 

n--;/ hic@«©BtIE3-Ht*Stca&^lbB?S:S«l? 

»i©«»^atB2®sist#at 

*m-©iRStSrff t5f2» 1 ©iS»^airi:SB&^ 
ibMSc t Wfsm 2 ©SISC^ a»c i •2>i«^^bl5& t 

-a-r-5. -tuT, «p#!pj«#aira:t)*i:£snsBif« 

©*#*». CTAtfmi©5IS¥acJ:SPt^<bB€»tm 
2 ©senate J; ^fi&^{kW»tA**«c-SiT2. ^1 t-C 

*«0r^©^#*sije'r«t*ij«"r«.. w^wjt^aici: 
t3-?-n-en©rtf^^bHSc**m^©*fl=«:?KJS-r«) t^\^ 
snR:is-&ic«, ®)f^t§a^?a*«Jfite • aicjg« 
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5 

[0 0 11] Mrs 1 oteis^asK 

It. $!is?a->j/ Mcm2K)i2tt¥ia:*IS:lt. $5lc»* 

f21tUTti-5. dC-T. Bt^W:£^aJC<kDi510iRS 
[0 0 12] 

gl!l*® H7©5S®Sfc«^^S:fT3m^=^^-5^X5^/:» 

[00131 cm 1 mmm *sij6m©«^ 

SD. ElltC*TJ:5C. +-n.-yM0t. SHWo^ 

:iy h 2 0 • »«t^a3 0 t^mxxm^^n 

[0 0 14] M 0«, 

±3»C&oTVi-5*>©-C. X-f^;/ 5^681 It, ffiffijgffi 
^S-1 2t, a»S1g^Sl 3t, *!HIP»1 4tS«A 

2 o'vsifi-r«>t>®-ra&-5. sLgcsft^ai 3tt. '^m 
-r«.fti«iazit/ h 2 o®a»2iM*a2 2*»5a»R® 

[0 0 15] mSEl 4l;j:, CPU (central process! 
ng unit ) ^A>6*;<5fc©-C, ff!l;itfJl®ftSliS51 4® 
lHlK±0/^5'->JC^*ilO=^"-^-y MO tzH^JS: 
BS|E3-HK-codeSffiJf LTVsSttfeJC, f^2<omn 
#R1 4 aSfi^L?tt)©-p»«. m2©SiSt¥ai4a 

«, sLissff^ai 3TgmLfci»^!6^eaftR*fto 

mux, croSLSRt^-n-n-; h 1 Olca^&B&il3 
-HK-codet£S»t. Bt^^bBiSf (R.K-code) SiSSff 

1 l*tON$n-5t "ASK(R)" tVi3nv>H«:, 
icm 2 ©S5#?a: 14a 7jJBt^fl:B9»f <R.K-code) 



(4) 1#HJp8-277664 

6 

Jf-rst, •t®li»#fl:MSf(R.K-code) StSWbfc "SB 
ND(f(R,K-code)) " tVipav>H5fe. ^n-enM«l:i 

n?; H 2 o^mmr^^^izmmtm^m 2\znvx 

[0 0 16] SiJ«a.-y h 2 Oli, if!i*OH7«::«»t 

e,nTv^st)®T?, ifffi§^#a2 It. as^a^a 

2 2 t. 4!lffllffi2 3 t?£«^LT;a:4'bO-C»a. ««S 

ffi^a2 1 tt, h 1 oommmmmwti 2«» 

&©««, BP'S "ASK(R)" tVi53-7>Hi: "SEND(f 
iO (R.K-code)) " tVi 5 H t SSfi-rSfeWT* 

-5. ajaSI«#a2 2tt. $!lfflia52 3©|g3^lC«£H, « 
]*-r«a»564#a2 3 a*«5!*L.fca»R* "RETURN 
(R) " i:Vip3V>FICtSiWb. 

x^-=i.-y b 1 o©a»SM*ai 3'vsiigr2)t>o 

X$>i>. 

[0 0 17] mn«2 3\t. CPUIS*^S;f5:5t)©T?, 

^r-i--/ h 1 o<Dmmmi 4 tmmizz.<Dmm:^=-v 

h 2 0 tSW;tcB&ll3— l«K-codeS«RfUTV^St t"b 
C, aScS5^^R2 3 at. Sgl©SiSt^a2 3 bt, 

a? mnn&^m2 set. i!if^m5S¥a2 3 d t^m^x 

h 1 0 ®^ffllfiB 1 4 1 H— OBSIEn- HK-codeS«» 

UT«f»st>©fr5. a»«^*a2 3att. -ttasff 
mmmmm^mi 2*^?.© -askcr)" tv^^n 
•7>H*sii-r-5t. as:R<£5g^-r-&t)©-c*2.. m 

1 ©g{||^a2 3 a«clS^^ii:2 3 a;&mi[ScR« 
5!*-r S t. -eroaiSR t$!ll?i:i.— h 2 0 ttS*:/S:lt 
lEa-h'K-codetsaiC. Bt-^ibSSISf (R.K-code) SJR 
^•rSfc®Ta&-5. fiU C®mi®}R»#a2 3bT 

JO tt. m 2 ©«»#» 1 4 a i H UWh^'fbMScf (R.X-cod 
e) sa^-r5J;5IC?S:oTVi?), 

[0 0 18] »i^ws^a2 3 c«. 'itffis^^a2 1 

*«1f«2HI*ai 2*»6© "SEND(f(R,K-code)) " tt/» 

3 3'7>Hi£S«TSt. ■?-®3T>HJ;D^2©aU» 

#ai 4 axmw^nrcmmmm(ti.i.-coie) ^mo 
aiL-T. ^:®se#^bMftf(R.K-code) tmi©ias^a 

2 3 bTtSi»$nfcl»#fl;M»f (R.K-code) t*t^*89! 
^$nTli-5B?5e®^#«:JKS-r^A^5*V BU^. Ml 
®SU?#a2 3ble:a:S»t^^ki5»f(R.K-code) i:»2 

40 ®JRfiL^ai 4 al::J:«)li&^fl:M»f(R,K-code) 

Stc-r535^S*^&*iMi'^t)©'^*«>. W)t^YS^^Wt2 3 
d »i. H&^*i|5£#a 2 3c ICfeViXm 1 ®}Rff¥IB:2 3 
bJCj:^Bt^<bKiaf(R.K-code) t. ^2<Dm.%^We.l 

4 afcJ;«.li&^ft:M»f(R.K-code) t*«-a-r*t*ll« 
^nst. JS® •:»®^a3 0IC^UTH7©Jfi«*fc 

[0 0 19] ifitt - «?«6¥ia:3 Ott, VU/'f H«*>6 
;ftD, $S«a.;=iy h2 0t|sifiliriS4*©H7(rS»te. 
n. *i:3-?-®$!l¥li:i— f h 2 0 tma6?ncssgsnTv> 
50 .sfcoTSbs. mm^=-'yV2ox\A. idfpjt* 
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(5) 

7 

[0 0 2 0] 'i^\Z. £t±©J:'5lC«^3n&m?^-5' 

h 1 OTtt, 3^^>t^«&^**S!lffll:3-- 
»; h 2 0 llB<«5Hl^fc*V»Tfi6ffl#fcJ;OX-1' 5/5^*5 

1 lAiONiSnsi: (XT^ryT'lOl. WTXt^-v:/* 

S tKT) . W^M^^a 1 2 *t«!lWaJ 1 4 Ojg^lrtJf JO 
t» "ASKdO" tV»53V>FS:fe|ffll3.r:y h2 O'vmffi 
■r« (S 1 0 2) . fiiaSlfg^Sl 2*»6 "ASKOO" t 

ifssffl*a2 i-c-efiD3v>H?£s«b (s 1 0 

3) , $6lca»5!*#a2 3 aTa»RS5!feSiJ:« 
(S 1 04) . 

[0 0 2 1] SLIS5gi^S2 3 amiSRSr^^^-ltS 
t. ftlfflla-i; h2 O-Ctt, SLScM«^a2 2j&i^ffla 
»R*««Ab& "RETURNOO " tVi53V>H£=^'— :a- 

a»Ri reo$!lfflla— y h 2 0 tSW&ntSEa— HK-co 
detSSlC. W^fl;KI&f(R.I-code) ©SilfSfT^) (S 
10 5), +-:ir:s/ h l OTfi, aSjUm^a 

2 2 SIM $ nfc "RETURN (R) " i 5 n V > H 

ssm^ai s-css-r-st (s 1 0 6) , ^2©ifi^ 

4 a*«a«l/fc3'T>H**6a»RS:«(»3aU 
•€-CDaSR t^^-a- MO lt@*;^»iFlEa- HK-co 
detSSC, B&^fl;ii»f(R.K-code) ©tii^Srff^ (S 
1 0 7) . 

[0 0 2 2] ^ 2 ©iSff^S 14a TBt^ftMSf (R. K- 50 

code) *t}R»sn«>t, 'i»«f§i«#ai 2-ra, ;i<Dst 

^'fkglStf(R.K-code) £*&iteUfc "SEND(f(R.K-code)) 
" tt»'5=lV>FSttWa.— y h2 CvM^-rS (S 
10 8). ■IgfflmM^gl 2*i& "SEND(f(R,K-code)) 

-ctt. ■€-©av>H*«asg^a2 i-es^-rs (s 

1 0 9) , -eUT, B»^*IJ3£#S2 3 c-ett, "SEND(f 
(R.K-code)) " tVi5 3V>V!A^^»2®jf|g¥Sl 4 
a T jS^SnfcBt-^fllMScf (R. K-code) (3 IB LT. 
■tCDJt^ftilBftf (R. K-code) 1 ©jftfiC^a 2 3 b T 40 
^n^tiTzM^'mm (R, K-code) tj&t-sr 

<&*ij:£-r-s (s 11 0) . 

[0 0 2 3] JlOt*, »l®iSll^ik2 3bt?B. a 
»5g^^a2 3 a*»«^UfcaftRt*ilW:i-5' h 2 0 
lC@*;^li&iE3-HK-codet<£SlC^ B&^{bM5Sf (R.K- 
code) ©SI»4fTtjTV»5). ^2 ©Signal 4 

a-ctt, aftsm#ai 3-csigi/fcaftR> sP'^as 

5E±^a2 3 adi5g±bfca»Rt=*^-:x:^-:/ M Oil 
@W;^Bt|£3- HK-codet^ESlC. BS^fl;mS:f(R.K-co 
de) ©SSfit^fToTVi-5. fiE^T. y h 2 0 IC 50 



i|#M¥8-2 7 7 6 64 

H^ffiftBtSEn— HK-codet, M OKHWite 

BSfiE3- HK-codet/5«-?-n-?'ni^— T^ntf, S 1 ©Si 
^?a2 3bJCJ;-5Bg^fl:MliScf(R,K-code) ^2© 
JSff^ai 4 afcJ:4ii&^fl:K»f(R.K-code) 

[0 0 2 4] Bif-^w^¥a2 3 c-esi©s?^¥a2 3 

b«CJ;SBt^fliKIScf(R.K-code) t, m2©Siff^ai 
4 a«C*Slii^fl;M»f (R.K-code) t*t-a-r«tW3£ 
^nfeS-^. y MO t«4ffll:i-.y ^ 2 0 

t©HtSE3- HK-code*iSV»fcN— •C*2>a-&K:tt. fd 

f^jg5^#a2 3 dA>6©ji7Sfc«ev>. • «i«^a3 

0t?tt. ga*0 l«7©JBte*&«»»S:ff (Sll 
1) , «f^!W)t¥a2 3 cT'Sl©?l?ff¥a2 3 

bCJ:.6P&^ibl8»f(R, K-code) t, m2©JR»¥ai 
4 aKJ;5»t^fl:H»f(R.K-code) 

^~3.=.^y V 1 0 h 2 0 

t©^lE3-t<K-code*tSVilcSJS:«»©'C, ilifPli*^ 
a2 3d-Ctt, Jfi^*&tt«®?&ff5|g^S#;S.»:Vi. 
J:oT. Jfitt-«l«l^a3 0Ttt, iI!i*©H7®J6« 

[0 0 2 5] COJ:5»C**3ifi0!©«^+-i'Xxi:.-C 
tt, =Jr— O-ny h 1 0 i:4!l«3.r. y h 2 0 t©Wfc4JV> 
T. a»5S^^a2 3 a*t^^Ufca»Rt. ll2©St 
»#a 14a Lfc*^fl;Hftf (R. K-code) t «rM 
§m-r5J;5fc)5:t}TVi.5. fi!t>T, ^-O-ny M 0 
tftHfllrLZLy b 2 0 trora-CWfEa— l«K-code*«ie853| 
^m^ix^rLhfi^ls.<. se.caS:RRU^st^ft:Kiaf 
(R.K-code) «2IS#&ff5«»cS;te-3fcfitt/iS© 
T, mH«fcl«liE3-HK-code*<«PKSnH7*<«l«* 

[0 0 2 6] CIS 2 2 £«(©^il 

MUfc^l^JEWi:R-©««KS*fc"3l>Ttt. R-O 
^^S-^AT^©gi?g?£#BS-r2., *^J6{SJ©«?^^-^ 
v'XT^Att, 0 3»CS-r<k5fc, :3.-s/ h 1 0 a 
t, Silffllar:^ h 2 0 a t, Jfi«-»«^a3 0t, « 

#mAje^^a4 0 t*ii^T«^sn2.t)©T»?)o 

[0 0 2 7] y M 0 ati, ±MLfcg51^ 

fiajiwiiij^T, iii©fei6#ai 5 *i^ttenfe *)©■?» 

Sl©8B1&^ai 5». mti^EEPROM (Blec 
trically Erasable Progr-ammable Read-Only Memory) 

©i: 5 ;S:mae<)fcssa*&iJfSE*iiiu*<iii6;ft^»» 
=*^-^z:y MO aTtt, ■m\immt.Wits.^ > b&k^ 

- HK-code*iM«S8 1 4 »c:«j^^5nTt»«.©t?tt;fe< . 
mi©E1S¥ai 5IClBttSn*<fc5C«:'3TV»*. 
[0 0 2 8] h 2 0 a«, Jbi^b&ll 1 *Jfi 

fiajicno^T. ^2©g2m¥a2 4*t^it&n. m 

ffll»2 3*tli&SE3-H»#ift^^a2 3 earfllATVJa 
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tOT**. S2(DiE«^il:2 4li> Sl®IH«*ai 
h2 0 alC@«aB&iiE3- FS:BBtS-r2>fc*OfcOt?* 
M 0 a ftSEa- HK-code*^$!lffllgB2 3 l3« 

^snTVi4©Ttt;4<, »2<olB^S^i^:2 4^cE»^^ 

[0 0 2 91 liSBE3-HS€tftA¥ia;2 3 e»» Bt^W 

2 3c tC:teV5Tm 1 <DS53S¥ST? 23b ICt-SBg 
^^bPScf (R, K-code) tSg 2 1 4 a C J: 5)Bt 

•^fl:ga»f (R. K-code) t*<sv»jc-a-r* tw^snfc 

-HK-code' *sj§im$n-5i:, IS 1 ©EtS^^S 1 5 tClB 
1gSnTViSI*Bl3- HK-codet^ 2 ©ISIt^a 2 4 IC 
sifts nTV»^)l!&llr!— HK-codet©P:*S3BffcJS;B&iE 
3-FK-code' lc«€ttA5t)©T»^). Sp-^, BtlE^ 
-H«#S4A¥e2 3 eT«. Bf^f JS^S 2 3 c 7?^ 
— J.- «y M 0 a tftlflla.- y h 2 0 a t©lltSE3— F 
K-codeA^StiC-Sfc-ra tl^J^Stlfc^. ? » ;::©B&IE 

3- F#tm^^a2 3 e (c^^snxtism^i^rart 

IC, m^-r'5S#lftAti^#K4 0A^&© "REWRITEa- 
code')" tVi5a-7>HSfiiaS«^a2 ITSmfS 
t. ■€-©3V>KA^5.«ffc;^»tlEri-HK-code' SmO 
WUT. m2©|ES^a;2 4jCi3»3nTti5^liE3- 
HK-code&. SSfc^SiBtaEn— HK-code' IcS^lftASJ: 
5fcft:r.T(r»*, l«BE3-HS€»;^#®2 3 

e-rtt. HOmUfc^Kfei'SPtSEa-HK-code' S "RETU 
RNOC-code') " tVi53"V>HtCt&iWUT. aSSHI?^ 

S2 2!a»6a»§M^ai s^^sieu ^^-^.n^y m 

0 a llSSLTS 1 ©laiS^g 1 5 lClE1t$nri.i5.»tgE 
rj-HK-codeS, «ffc/S:BtiE3- HK-code' irS^lft;^ 

^©2 2 iaissM^ai 3 t©MT»4» ais5!i^ii 

2 3 a*^^±L-fcaSS:R(CllD;l. "RETURN a-c ode' ) " 
[0 0 3 0] »tr«itJB*^Sl!4 0tt, iaffll3.ns/h2 

■b©T?, ;^'f •y?fi64 1 mmmm^m4 2 ntsE 
n- mmm4 3 1, $!i«i«a54 4 ttim^xu^'bo-v 

S>^. ;^'fy5'»4 1«. ^-ans/M OaOX'fy 

ii:i^«ic«^£$nfc'b©T^50, t.tc^mmm 
4 2 tt, =i^-a-y M 0 a omnmm^wi 1 2 1 

|Rl«lltffilS3nfct)Or*«. lifSE3-H*»«^S84 3 

tt, §frm;l<k5fr2>fffc;aBtK3-KK-code' 
J&iS^UT^i-5t)©-C*0, ta|^«=^^-3.:z-> h l 0 a 
©mi©^®^©! 5i:ll«Jc>F»^tt;<^'J*^e)i*« 
t>©T?*S. (iU, «En-h*»«5SS4 3tt, mX\i=^ 
-4?-H^©^1-SK^B>t1*i^$nT, rro^l-gPSSTK 
3£Sn;/S:fi&i^»tSE3- KK-code' S:SlJll-5 J:'5 
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10 

[0 0 3 1] $iJffllgS4 4tt, +-rL-i-y MO a©Mffll 

©$!lfflgP4 4Ttt, T.'f >;;5^a54 lA«l¥ffiSn2>t. Bf 
FfeiW«4 3»C«J«^EnTViS«rfcft:li98E3-H 
K-code' "REWRITE(K-code')" tV^S 3-7> HlC^ft 
jWb, •?-©av>HS:affli3.-s/ h2 0 a'siiig-rsj: 
5 »c«S2im¥a4 2 Jc»UTlB*&4;14 Jc^KJfto 
TV>«. S$lft^l«a^*g:4 0tt. ±JELfc« 

l6*<&-r-2)t)©t?3in«, M 0 a t 

JO Nai»c^^snfc'b©T*oT'feJ:Vi. S^ifeA 
It^#l9;4 0 tt, W7ttf=1r-a:::y M 0 a t±i6Ufc 
tKteSriiJPbfct)©, Ep-&:^^-3.-y MO at— friC 

[0 0 3 2] ^t, £;±©J:5JC«!^^Enfc«^+— v' 
7.'rA\Z^\>iX. l«liE3-KS:Str«^.5a!if^ffilfcr)VJ 
T, H4©7D-g^-^-Mr?!£ViS8iaf <5. mu, 

n-y MO a ©X-Y 5/5=^681 1 &ONf 
5"?/ 6. rtf^«5t#a2 3 c t*ViT=^-a-»^ h 
1 0 a taiJ^a-u; h 2 0 a t©P&SEa — HK-code*^S 
20 \,^\zm~X$>^i)^'Si)^^n&f^7,'ry:/^X\t (04 

ic*i(t-5s 2oi~s2io) , mimMmiin¥kx& 

©T-€-©itt?g&#l«-r-5. iSi, '^-JL—y MO a©S 
1 ©IBiS#S 1 5 tlWfflln.— y h 2 0 a ©S5 2 ©fStt^ 
g 2 4 tFj&II— ©l»SE3 HK-codeA«faiftS nr 
Vi^fc©i:-r-5. 
[0 0 3 33 smn&^m2 3 cTfS&En— HK-code*t 

sv»fci^--i?*«t*!i5£*ti*t, m^^xmm^\t, m 

30 €»;^t§5^^a4 0©X'f 5'g"ffl4 lS:ON-r«> (S 2 
1 1) . mU S&^W^^a2 3 c-esg|E=i— HK-code 
d«HV»tcra— -rati t*iJ5£Sn« BtBE3— HK-code 

T;^!/^^^— 3.r:>y MO aStXftH^nz:-/ h 2 0 
a«. BgIiEzi-HK-codeS:§€?^A-S^ft=S:i^&L'TVi 

m^^xm^^m. 4 0 ©itiisim^a 4 2 mass 4 

4®Jg^ta£-DT. grfc;a:li&SE3-FK-code' £*&«ab 
fc "RETOITE(K-code')" tVi53V>H*ft«W3-=y h 
40 2 0 a'vSHif-S (S2 1 2) . 

[0 0 3 4] fllS2l«#a4 2*^^ "REfRITE(K-cod 
e')" tli5 3V>HAimfiSnst, ©Jf|la.-»;h2 
0 aTtt, fil«Sli^i!:2 lT-e03V>HSS^3-r« 
(S 2 1 3) , -e-bT. Pta3-HS#^;l^a2 3 e 
Bff^*iJ^#ia;2 3 c-CBtBE3-HK-code*«StWC 

H-T*-5tW)£anT*^e.. tiiffise^a2 n? -re 

WRITE(K-code')" 3 V> HSSli-rs^T©^^ 

*t, c:©St|iE3- HS^^^¥a2 3 e C^^SnTV^ 
•5Hli3£^rartT35^)*>S*>£!pJffif S (S 2 1 4) . IP 
50 I&|E3-H»irlft^^a2 3 eTtt. 
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h 1 0 aOX'f y^'ffll l€:ONUT*^6. Bf« 
^P=1(^tSt^Aft^*a4 0 ©J^-Y y5'ffl4 1 &ON 

[0 0 3 5] mm^f)^ni^f^mmz7s-( v^M4 1 so 

2 ITSMLfc "RETOlTE(K-code*)" tli5 3-V>HA» 
SSrfc&n&liEn- HK-code' S:5tDaUT. -?-OStIE:3 
-HK-code' S«2®fEtt¥a2 4K:»ir3itJ (S2 1 
5) , Cintl^^lr, B»|En-H«#ftA^a2 3 et? 
tt, SlOtabfcStiEn — HK-code' S: "RETURN (K-cod 

e')" tt»53'7>Fic»iWi'Ta»sim¥a2 2'vBi 
tu-rs. -€-UT, a»3Hi¥a2 2-c». "return(k-c 

ode') " tVi^nT^HS:^— :xn2/ M 0 a'sjIlftT 
(S2 1 6) . 

[0 0 3 61 a«2l©^a2 2!&>6 "RETURN (K-code') 

(S 2 17). aSSfg^ai 3)5« "RETURUa-code') 

" i:t»53^>Hi£S«-r5t. fiIffli8S14-Ctt, 
03V>F*^^frrc/5:PgIEa-FK-code' ^^K>mV 
T> -€-©BifSE3- HK-code' 1 ©iStt^S 1 5 IC* 
fratt (S2 1 8) . IKoT, mi©IHfii*ai 53&r; 
^2©fai&^a2 4 t«. ^^{C3&rfc7S:BtSE3-HK-cod 
e' *t. ■en-6nicE^;S:BtiEn-HtUTf21i:Sn 

[0 0 3 7] il 0± 5 {C**M««|OflT=^^- v-Xt" AT? 
tt. MO a»C@=t;/5:BtiiErj- HK-code*t® 

1 OsEIS?© 1 5 tlSta^n. H 2 0 a 

icH*ft:i«iia- HI-code*«ll 2 ©IE«?ii 2 4 C?H» 
Sn. ;ine)©ll&IE3-HK-code*«»#^j^*g^#a4 
OA>&©m^CfKV>. »tlI3-He^^A^^g:2 3 eC 

(fasaiiefc^ViT, =f-i!b±X<D^-a.=.y H l O as 
ZfMM:i=-y h 2 0 a ICl^— ©BlFlEn— HK-code£fB« 
^t*. tai[?r^tc;^*tJa:S=*^-3.r:s/ h 1 0 aRZ/ftlfflli 
— «y h 2 0 a fcSf&as&BE^— HK-code* SfflSiJJwiattt 

0 a at/SHaiany h 2 0 a i^Mmz^MT^^-'Sifi 
tKtiKi, ie*a:bT«a©«*l$*fiST5i:i*«T 

[0 0 3 8] *iiiS0ij©m^+-'>;^^A-c»3:. 

g t!l»0 H 7 tmU^- HK-code©#l? 
ftA*»ff A*©Tr, WAtf^-any H 1 0 a t^Wa 
- h 2 0 a tWVi-fnA^-^rfCTft^^^^^LT'b. 

M 0 a tSdfflliLris; h 2 0 at^-MLV 
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HK-code©S€m^tJ;Om-r-5ilt*^T^, 
^^jwa^^^-v-XxA-Cli, BtEE^-HK-codeWlfa® 

ssts srfi«-r s n t c J: D , sig)ae^««?2e!fti^ 

[0 0 3 9] ^t&c. :^m-mm(om^=¥->'::^7-^T: 

\i. f§nn&^Wc2 3 c lc:feliT^^-3.-^/ M 0 at 
$J||a— y h 2 0 a t©l»SEn— HK-code**S^»l::R— 

■v&^tm^-^tiitmz. s^^A}t*¥S4 od^e.© 

fi^*t*ntf, ^IiEn-H§^»^#a2 3 e*tSrfca: 
BtE^-HI-code' '>©S€lftA*ff5J:5K:7a:oTVi 
■6. Se-3T, MO aRr;S5fflla--/ H 2 0 

a *^SVMC:|^— -e*-5»ttE3— HK-code set IcWLT^i 
■5«^©*-> Sifc&eiEn- HK-code' 'v©S^ift;l*t 
fTt>n«®T» »=«»CI»BEa-FK-code*«S^SiA6 

[004 0] ±mvitmi mmm&ifm 2 ^mm-r: 
LfcA^ *56?^«z:titc®:£$n2.%>©-ctt^<. c^iA 

a? ff^M©H7^Dy*-©P«tCt>jiffioI|gT*S. * 

W^m. 2 3b RI^S 2 ©tg»#a 14a *tra-OBg^fl2 

MISf(R. K-code) SiSSCU *^OBt^W^^a 2 3 c T 

oviTSiiB 1 (omw^m 2 3 b i» 2 

©RS^^ai 4 atT?S^5.B&^{kl5ISf(R,K-code) * 
iS^b. 75>-:3-^niFn©Rt^^bHSf(R, K-code) *tm3£ 

©^fr t UT^se)ii&^w^^a2 3 c ic^ssn, c<d 
vmn^^wt2 3 c fc±t)T-€-n-en©iR»is**«^«> 
50 ^^snTVi«)ms©^fr*«Sffi-rs*^sA^w«$ns 

14, I*tt3- HS$»>t?a2 3 e S*«fflirLz:y H 2 0 
a©*!lPSB2 3lC^ltfc«-&JCOViT^BJLit*<v ^ 
«BgaE3-H##»^#a2 3 eS:+— nny M Da 
©^fflSSl 4lriS»tTt>«fcVi. 
[0041] 

viT, as^i#a*^«feu&a»t«2©jsjt#a«j 
H *tit it sisfi $ n-s t < , s & 

# ic^SEn - H j!»^«P^3 n^'5J|gtt*^ffi«>T <S < 75: 0 . 
Btllzi- H©^SSS»Cj:«>JfiiS*fctt»eS:IS<C:i*tT? 

[004 2] *&, hizm 1 ©iBis^as. 

siiwrt- 5/ H \zf^ 2 ©ieis^a*-?-n^n^»t. a & c 

50 «, ii&^2pj^*ii:*t@f3t©^#&SW£-rst*iMU. 
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.1 



(8) 



7 7 6 6 4 



13 



<D^±^m^^tifi'V^^. flu s; hKZ/M 

[01] *KW«c^t>5eT=*'— >;^7^Ao^i^jfi« 
[0 3] *5iig;c#t»^m^^^— >x^A©B2Sijfi« 

[04] 03®S^-^—>XxAJC*ltSBtiE3-Hffl 



[0 5] >x-rA©mBS«i«£S:a^-r:/ 
as/i'0-C*-5. 
[??^©SiiH] 

10, 10a 4^— 3.-2^ h 12 fliaSI© 

13 14a «2© 

1 5 mi©iaig*e 2 0. 20a 

2 1 mm^m^wt 22 aaaim 



23a SL»^±^il: 2 3b mi O 

23c fsnn^^m 23d «fw 

2 3e BfIE3-H«€?m;^¥S 2 4 m2©IE 



i 



1 0 



1 1 



»»9 



1^2 



14 14a 



1 3 



,20 



21 



T 



22 



"^^^^ajj - — 2 3 a 



L 



-23 



23c 
}-U^23d 
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(9) 



^m¥S-2 7 7 6 6 4 



( START\) 

I 



m2] 



— I — 



ASK (R) mm 



S 1 0 1 
SI 02 



8 106 



ASK (R) Sfi 

I 



RETURN(R)afg 



I 



I 



|^ETURN(R)g|«,Mai 
f (R.K-code);1l» 



S 1 0 3 



S 1 04 



S 1 0 5 



MiSJcf (R.K-code) 


■^S 107 


1 






SEND(f(R,K-code)) 




SEND{f (R.K-code)) 



S 1 08 



S 1 0 9 



f{R.K-code)^ Yes 
li-St? 



Sill 

i 




( END ) 
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(10) 



8-277664 



4 1 .4 0 KtAAffi^^A 



;^-fy?^gg I j — 



mm I 1 tswgfe^a I 



43 



1 1 



' 1 



H 



5 



14 T 4a 



1 3 



21 



^20a 



22 



24 



'23 
-2 3 a 
-23b 
•23c 

'23d 

'23e 



-30 
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(11) 



8-277664 



C START ) 



m4] 



I 



hS20 1 
c o o ^ 



ASK (R) SI© 



if 



S202 



S206 



ASK (R) g(5 
* 



RETURN(R)Sft 



f 



I 



—\ — 



S203 
S 204 



RETURNCR^m. 
f (R.K-code)3l3l 



(R.K-code)3IS 

r 



32 07 



SEND( f(R,K-code)) 

mm 



1 

S 2 0 8 



SEND(f(RJ<-code)) 



S 209 



^ S2 1 0 

^No^f (R,K-c od e)J^e s 



S 2 1 1 



I ^S2T'2 



S 2 1 3-^ 


REWRITE(K-code') 




REWRITE(K-code') 








82 1 4-v ^JL- 


No i 



















S 2 1 7 



RETURN (K-code') 




RETURN (K-code') 

mm 












^S2 1 8 



S 2 1 5 



82 16 



C END ^ 



0 
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